A randomly selected 60 samples of Cirrhinus mrigala, fingerling sized, were collected from Qadria fish hatchery and farm, Matital road, Multan. Fish were divided into three groups namely, control, 5 and 10 days cyclic feeding group. Specific growth rate (% g day -1 ), condition factor (K), body composition and RNA/DNA ratio of individual specimen and of each group were calculated. It was found that there was highly significant effect of feed cycling on specific growth rate (P<0.001) and significant effect (0.01) on condition factor of Cirrhinus mrigala. There was a sharp decline in specific growth rate with increase in length of starvation but carp was able to maintain its body constituents i.e., % water, % dry body mass, % ash, % fat, % protein and % organic contents (P>0.05) suggesting a compensatory growth which was independent of length of starvation. Feed cycling had marked effect (P<0.05) on RNA/DNA ratio of this carp and a gradual decrease in RNA/DNA ratio was observed with increase in length of starvation. @JASEM
In nature, fishes often experience periods of poor food supply, especially during winter months, when food availability may be reduced. Fishes react to an extended period of food shortage by reducing all super-fulvous activity both metabolic and locomotary.
When food supply increases again, some fish species show marked growth spurts, a phenomenon termed compensatory growth. The physiological basis of compensatory growth is incompletely understood but starved-reefed animals may increase food intake (become hyperphagic) and/ or improved food conversion efficiency compared with animals reared continuously on liberal feeding regimes (Dempson et al., 2004) . In order to separate these two possible mechanisms, it is essential to have information about both food intake and growth responses of individuals following re-alimentation after a period of food restriction (Miglavs and Jobling, 1989a) . In order to increase its growth rate an individual must either raise its resource intake or decrease its metabolic costs. Although some workers have reported reduced basal metabolism (O' Connor et al., 2000) and /or increased conversion efficiency (Ali and Wootton, 1998) during recovery, the effect is usually small and is also short lived (Miglavs and Jobling, 1989b) . Wright and Hetzal (1985) and Wang and Stickle (1986) considered that tissue concentrations of nucleic acids provide an index of protein synthetic capacity and there is often a correlation between nucleic acid ratios in various tissues, nutritional status and whole body growth rates. It is assumed that measurement of DNA gives an indication of cell numbers and that measurements of RNA can be used as an index of protein synthetic potential (Kikuchi et al., 1986) . Change in RNA: DNA ratio can be used as an indicator of change in rate of tissue protein synthesis, provided that protein synthesis per ribosome proceeds at a relatively constant rate. There is increasing evidence that changes in nutritional status can lead to changes in both ribosomal numbers and activity (Lied et al., 1983; Loughna and Goldspink, 1984) . So it is perhaps over-simplistic to expect close correlations between tissue RNA concentrations and measured rate of protein synthesis under all experimental conditions. Laboratory studies on the effects of environmental factors on the body composition, RNA: DNA ratio and energy content of fish are needed to account for the changes of energy content, both under laboratory conditions and in nature and to predict these changes (Dempson et al., 2004 ). The present study was initiated to collect the data regarding the effect of feed cycling on specific growth rate, condition factor and RNA/DNA ratio of carp Cirrhinus mrigala.
MATERIALS AND METHODS
Randomly selected 60 specimen of Cirrhinus mrigala, fingerling sized, were collected from Qadria fish hatchery and farm, Matital road, Multan. Fishes were packed into big plastic bags supplied with aeration and were transported with the help of vehicle to the laboratory of applied fisheries, Institute of Pure and Applied Biology, Bahauddin Zakariya University, Multan. Fishes were kept into already designed and well-managed fiberglass fish aquaria (dimensions of each, 2×2×5ft). All the aquaria were supplied with constant aeration by using electric aerators and temperature was maintained by using air coolers throughout the experimental period as experiment was conducted during summer for 90 days. Water depth was maintained and was changed regularly in each aquarium. Three aquaria were used namely: control group, 5 days cyclic feeding group and 10 days feeding group. 20 fishes were used for each treatment randomly. After collection fishes were acclimatized to experimental conditions for 10 days before the start of the experiment.
After acclimation initial weight and length were taken. All of live individuals of Cirrhinus mrigala were weighed on an electronic digital balance (Chyo, Japan) to the nearest 0.01gm. Total body length of each individual fish was measured to the nearest of 0.01cm using a Perspex measuring tray fitted with a sheet of millimeter ruler. All the measurements were taken from the tip of mouth to the longest caudal fin ray as per method of Abbas (2000) . Each fish was tagged with its initial weight and length. At the end of experiment the fishes were left unfed for 24hours to empty their guts and then were taken individually from each aquarium with the help of fine fish net. Final weight and length were recorded for each individual fish following their kill by a strong blow on the head.
For RNA/DNA estimations, 10-20mg (wet weight) samples of white muscle tissue were taken from the dorsal surface below the dorsal fin. Nucleic acids were extracted and quantified using method of Clemmesen (1988; 1993) as modified by Steinhart & Eckmann (1992) and Grant (1996) .
All the weights were Log e transformed and specific growth rate was calculated by using the method of Ali and Wootton (2003) . To estimate water contents and dry body mass in each individual fish, the dead pre-weighed and pre-measured fishes were placed as a whole in pre-weighed aluminum foil tray for dry till constant weight in an electric oven (Gallen Kamp, England) at 50-55 0 C. To calculate ash contents in each individual fish, 25mg of sample was taken in a pre weighed, heat resistant china clay crucible and ashed in a Muffle furnace (Sybron thermolyne 1300) for 5-7 hours at 500 0 C and reweighed after cooling. The fat contents were estimated using dry tissue by dry extraction method following the method of Bligh and Dyer (1959) , Cui and Wootton (1988) and Salam and Davies (1994) . Total protein present in dry mass was be calculated by difference method from the mass of other main constituents i.e., Ash, fat and water (Dawson and Grimm, 1980 and Salam and Davies, 1994) . Data was analyzed statistically using analysis of variance procedures by using computer packages MS-Excel and Minitab.
RESULTS AND DISCUSSION
Effect of feed cycling on specific growth rate (% g day -1 ) and condition factor: There was highly significant effect of feed cycling on specific growth rate (P<0.001) and significant effect on condition factor (P<0.01). There was a trend of sharp decrease in specific growth rate and condition factor in 5 and 10 days cyclic feeding groups in comparison with control group (Table 1 -2). Effect of feed cycling on body composition: The feed cycling had non-significant effect on all body composition parameters, (P > 0.05) indicating that fish was able to compensate its body composition during re-feeding after starvation cycles and there was no effect of length of starvation on compensatory response (Table 3-4) .
Effect of feed cycling on RNA/DNA ratio: There was a highly significant effect of feed cycling on RNA/DNA ratio, (P<0.001). There was a gradual decline in RNA/DNA ratio of 5 and 10 days cyclic feeding groups in comparison with control group (Table 5-6). The comparison of three different feeding treatments control, 5 and 10 days cyclic feeding groups of Cirrhinus mrigala showed that feed cycling had marked effect on specific growth rate and condition factor. There was a sharp decrease in specific growth rate with increase in length of starvation. Both 5 and 10 days cyclic feeding groups had negative specific growth rate. There was slight decline in condition factor of 5 and 10 days cyclic feeding groups than that of control. These results indicate that this fish was unable to maintain its specific growth rate and condition factor during re-feeding periods. These results are in contrast to those observed for other fishes. It was observed that Juvenile roach, Rutilus rutilus was able to fully compensate specific growth rate and condition factor when transferred to refeeding after 21 days of starvation and this response was same at different acclimation temperatures at 4, 20, and 27 0 C (Van Dijk et al., 2005) . Wu et al. (2003) found that three spined sticklebacks, Gasterosteus aculcatus showed sufficient growth compensation to recover the growth trajectory shown by control fish daily fed at libitum. This compensation was generated by hyperphagia during the re-feeding periods.
This non-compensatory response of Cirrhinus mrigala may be due to the different fish species, climatic adaptations, feeding habits etc. It was seen that Cirrhinus mrigala did not show higher feed intake during re-feeding days, which results in decreased specific growth rate and condition factor in comparison with control group. Cirrhinus mrigala is a detritivorous and warm water fish. Fish did not grow better on artificial feed. Its digestive system and conversion efficiency is different from those fishes showing compensatory growth response (Dempson et al., 2004) It was found that feed cycling had no effect on all body constituents of Cirrhinus mrigala. The % ash (dry and wet body weight) was higher in 10 days cyclic feeding group than that of control and 5 days cyclic group. Whereas % dry body mass, % water, % fat, % protein and % organic contents (dry and wet body weight) were almost same in all feeding groups. These results are in agreement with previous studies carried out on a range of fish species with respect to effects of different feeding regimes on energy contents and body composition. Compensatory growth of warm water species was reported in Channel Catfish, Ictalurus punctatus (Rafinesque) (Kim and Lovell, 1995) , and hybrid sun fish, Lepomis cyanellus Rafinesque×L. macrochirus Rafinesque (Hayward et al., 1997) , Gibel carp but not in Juvenile Arctic charr, Salvelinus alpinus, (Miglavs and Jobling, 1989) , three spined sticklebacks, Gasterosteus aculcatus (Ali and Wootton, 1998) Juvenile roach (Van Dijk et al., 2005) . The present study confirms the existence of compensatory growth in warm water carp Cirrhinus mrigala. The RNA concentration is a sensitive parameter to determine the growth rate of an organism because it is the organizer of protein synthesis. DNA concentration represents an index of cell numbers since cellular DNA content is insensitive to changes in environmental condition. The ratio of RNA to DNA is, therefore, a more accurate index of metabolic activity than RNA concentration alone because the number does not affect this ratio or size of the cells in a tissue samples (Dortch et al., 1983) . In the present study feed cycling had marked effect on RNA/DNA ratio. There was gradual decline in RNA/DNA ratio in 5 and 10 days cyclic groups in comparison with control group. These results are in contrast to those observed for other fish species (Wright and Martin, 1985; Miglavs and Jobling, 1989a,b; Steinhart and Eckmann, 1992) . Decreased RNA/ DNA ratio during feed cycling in these fishes suggests that RNA/ DNA parameters were most sensitive to the effect of feed cycling even though the fishes were fed with double quantity of feed to compensate non-feedings days. This difference may be due different fishes, nature of experiment, feeding and environmental adaptations differences. The decreased RNA/DNA ratio could be due to the result of decrease in ribosomal activity i.e. increase in protein synthesized per ribosome in these fishes. Hayward, R S; Noltie, D B; Wang, N (1997 
